The co ncep t of t he rm al stabili ty is utili zed to d eri ve expressions for the radio refractivity of an a ir p a rcel und ergo ing adiabatic comp ression or expansion. These expression s a re of exponen t ia l form witll scale heights of 12.5 km for t he dry adiabatic process and 7.0 km for the wet adiabatic process . The adiabatic curves for N are dete rmined solely from conditions at the earth's s urface. A new tu rb ulence p aramete r, II , is d eri ved as t he di ffe rence of the en vironmen tal r efractive index struc t ure a nd t he adiabatic curves for a n a ir parcel lifted from t he s urface to 3 km. This parameter yields co rrelations wi t h three hou rly m edian fi eld strength data t hat a rc not statistically differen t f rolTI those obtain ed with the much simpler para meter, toN. The co rrelations obtained wi th the eq uivalen t g rad ient are no t stati stically differen t from zero.
Introduction
We shall here attempt to wlify past work utilizing the surface value of the refractive index and the concept of atmospheric stabili ty. To do so we shall first review the concepts of atmospheric stability from the viewpoint of tempera ture structure. In the process we shall show that past effor ts have neglected the important role of the conditions at the earth 's surface, and t hen we shall extend this work to derive an analogous expression for the radio refractive index.
Concept of Thermal Stability
The stratification of the earth's atmosphere by and large reflects the control of the earth's gravitational field. This average structure is, however, constantly disturbed by the intrusion of thermal plumes of heated air rising from the differentially heated surface of the earth as well as the mechanical mixing produced by the passage of air currents. It is customary to assume that parcels of air are forced upwards through the normal stratified atmosphere without mixing with the environmental air nlass. Since the parcel is forced to rise, be it by convection or m echanical mixing, it is also assumed t hat it expands and cools without exch ange of heat; i.e. adiabatically. In such a process it can be shOlVl{ that the pressure, P , is given by
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where T is the temperature (OK), g, the accelera tion of gravity; R, the gas constant for air ; and a, the constant lapse of temp erature w.ith height is -a= + 9.8 °O/km.
The zero subscripts in (1) refer to conditions a t the earth's surface. Equations (1) and (2) are taken to hold as long as sa turation does not occur. It is further assumed that the mixing ratio (3) is constant throughout the process. In (3) e is the partial pressure of water vapor. A parcel of air forced to rise will cool to the dewpoint if forced alo~t far enough. Furth er rising will lea~ to. condensatIO-?-. Oonversely a parcel of air WhICh smks dO'Vll WIll have work done upon it adiabatically and will become warmer than it was in its ori&inal elevated position. Air following a condensatIOn curve has a value of a a* of 6 °O/km.
In addition, as water vapor conden~es out of the parcel, the vapor press ure will decrease. vVe h ere assume that the vapor pressure will follow that of the saturation vapor pressure CUl'\T e, e" as given by
where l is the height of the lift condensation level and ,8 = 0.064 (°0)-1. The value of l is given [Hewson and Longley, 1944] with sufficient accuracy for practical applications by
(5) It is sometimes more convenient to use the dry adiabatic scale height, Ha;
where the zero subscript indicates that the difference between the temperature and the dewpoint, Ta, need be evaluated only at the earth's surface. Consider now a parcel rising through some environmental distribution of temperature. The dry adiabatic lapse of temperature with height is greater than that observed on the average in the atmosphere (6 °C/km) and thus the parcel becomes cooler, and more dense, than the environmental air and will sink to its initial conditions with the removal of the lifting force. If, on the contrary, anywhere in its trajectory it becomes warmer, and thus less dense, it will become unstable and rise of its own buoyancy through the environmental air. Past radiometeorological studies have taken the area between t he adiabatic curves and the environmental temperature distribution on a pressure ("'" height) versus temperature chart as a measure of atmospheric stability. On the general argument that the effects of atmospheric stability, or turbulence, influence radio waves only through the radio refractive index, we shall extend the above concepts to the radio refractive index.
Adiabatic Lapses of N
The radio refractivity, with the usual units, is given by (6) Introducing the dry adiabatic variations of P, T, and e as given above one obtains the dry adiabatic decrease, Na, of N:
which is valid for z :S l . The distribution of Na with z may be evaluated by taking the logarithms of both sides of (7),
and expanding the logarithms on the right-hand side (1' .h.s.) of (8) with the neglection of second order terms where appropriate for our applications of z :S3 km: (16) For the standard conditions assumed above and eo corresponding to 60 percent relative humidIty H w "-'7 .5 km. Again, the form of the wet adiabatic lapse of N is given by
We shall now apply these results to the derivation of a refractive index turbulence parameter.
Turbulence Parameter, II
Analogously to the concept of thermal stability, we define II as the area between the environmental N( z) curve and the appropriate adiabatic decrease of N. That is (18) where the integration is arbitrarily taken [rom the surface to 3 km. This t hen extends the integr u,tion well above the crossover height of t he radio horizon rays from transmitter and receiver normally encountered in tropospheric propagation. The integral for II may be written (-r w(3-l )-I] . (20) II is thus-dependent upon both N profile characteristics and initial conditions. In fact, all the terms on the r.h.s. of (20) 
Comparison of Radiometeorological Parameters
The various radiometeorological par ameters di scussed in part I plus II as derived from the R antoul and Joli et radiosondes were te ted for their relative utility by comparison with the radio data of WBKB-TV and WENR-TV (see table 2, part II). Correlation coefficients between the radio data (three hourly medians) of each path and the various radiometeorological parameters were determined for each of the profile categories given in part II, table 3, as well as for all available data. It wa s not possible to fit all of the data into the various categories since these were deliberately made very strict in order to explore the utility of each parameter within each of the propagation mechanisms assumed for the profile categories (pt. II, table 1). Thus it is observed that the sum of the individual categories does not equal all available data. The results of these correlations are given in table l. Before discussing these results it is well to note that th e crOSSO\T er height of the tangent rays from each end of the path were calculated by detailed ray tracing [Bean and Thayer, 1959] for each radiosonde ascent. The values as determined from the Rantoul and Joliet soundings were averaged. Thi~ average crossover hei~ht was then used to determm e the values of II below the crossover height (II" ), n,bove the crossover height (II' ), and g. . As listed in table 1, II represents the value of (18) for the height increment zero to 3 km.
The conclusion s reached below are based only upon the data of category six (all data) of table 1; the sample size of the individual categories sometimes being so small as to prohibit the attachment of an;Y significance to the obser ved results. It is thu eVIdent from table 1 that the results obtained with II n,re comparable with those using II' , due supposedly to the crossover heights being on the order of 100 m for these path. II" appears to contribute little to the final value of II and is poorly correIa ted with the radio data. The overall conclusion that one reaches from the data of table 1 is that the most promising of the parameters considered i II closely followed by 6.N and N s . In fact, the difference bet ween the r esults obtained with II and 6. N gives one pause to consider if the added complexity of d etermining II is worth the relatively small gain in correlation with the radio data. Further, examination of the 95 perce nt confidence belts of the correlations [Crow, Davis, and M axfield, 1960] The above data also allows one to evaluate a parameter of the form which is analogous to Misme's recently suggested M parameter [Misme, 1960] . The parameter HI given above is physically more realistic for radio purposes since it incorporates a measure of the refractive index turbulence rather than thermal stability. The correlations obtained between field strength and HI are WENR-TV: 0.46 WBKB-TV: 0.44 which represents, for the significant figures carried, no improvement over the use of II alone. This last analysis suggests that it might be desirable to consider other cOll1.binations such as
The correlations for this case are WENR-TV: 0.49 WBKB-TV: 0.44 which represents a slight improvement over II alone.
. Conclusions
In conclusion, an atmospheric stability parameter, II, based upon the radio refractive index has been developed. The II parameter, like thermal stability, is an integrated effect and thus many combinations of vertical temperature and humidity distributions may yield the same value of II (the same is true of thermal stability). Nevertheless, the correlation obtained between II and radio data on a three hourly median basis is perhaps the most encouraging obtained to date but does not yield correlations significantly different from those obtained with the much simpler parameter, t1N. This conclusion could well change with broader experience on other paths and radio frequencies.
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